US008250798B2
a2y United States Patent (10) Patent No.: US 8.250,798 B2
Roy 45) Date of Patent: Aug. 28, 2012
(54) FRAME BACK RETAINER (56) References Cited
(75) Inventor: Armand E. Roy, Attleboro, MA (US) u.s. PAIENTDOCUMENTS
500,626 A * 11/1893 Patterson ..............oeeevenn, 40/790
_ 1,041,776 A * 10/1912 Gibson .........ccoooeeevinnnnnne. 40/732
(73) Assignee: Craft, Inc., South Attleboro, MA (US) 1,222.468 A *  4/1917 ROSEN ovovvoreeeeeeererieriens. 40/796
2,798,327 A * 7/1957 Dibb ..., 40/790
_ _ _ _ _ 4,088,053 A * 5/1978 Tyree ....cccooevviiiiinnriinnnn, 411/501
(*) Notice: Subject‘ to any dlsclalmer_,‘ the term of this 6.125.567 A * 10/2000 R}(;r; T 40/790
patent 1s extended or adjusted under 35 7,272,903 B2  9/2007 Roy
U.5.C. 154(b) by O days. * cited by examiner
Primary Examiner — Gary Hoge
(21)  Appl. No.: 12/859,014 (74) Attorney, Agent, or Firm — Barlow, Josephs & Holmes,
Ltd.
(22) Filed: Aug. 18,2010 (57) ABSTRACT
A frame back retainer for a multi-use frame includes a tab-
(65) Prior Publication Data like structure and a fastening structure. The tab-like structure
defines an aperture at a first end and defines a graduated ramp
US 201170041374 Al Feb. 24, 2011 portion at a second end. The tab-like structure includes at least
one securing arm depending from the tab-like structure near
Related U.S. Application Data the aperture. The fastening structure 1s positioned through the
60 . o aperture of the tab-like structure and mounted to the multi-use
(60)  Provisional application No. 61/235,036, filed on Aug. frame. The fastening structure defines a raised pedestal pro-
19, 2009. file from a surface of the multi-use frame for allowing rotation
ol the tab-like structure relative to the fastening structure. The
(51) Int.Cl at least one securing arm engaging an outer edge of the
- fastening structure to rotatably attach the fastening structure
A47G 1/06 (2006.01) to the tab-like structure. In operation, the user rotates the
(52) US.CL .., 40/796; 40/790 tab-like structure relative to the fastening structure about an
(58) Field of Classification Search .................... 40/796, ~ @xis to engage or disengage the graduated ramp portion

40/790; 411/501; 292/241, 281, DIG. 35
See application file for complete search history.

within the multi-use frame.
8 Claims, 14 Drawing Sheets

10A
/




U.S. Patent

Aug. 28, 2012 Sheet 1 of 14 US 8.250,798 B2

H B I E B R B &
* &+ + &+ &+ + &+ % F & 4+ + & 4+ + 2 F &
H B B E E E §FE §F BE E B BN E B R RN R BN RN ER R BN
L N N NN R R R R L R R R NN
m B M M B HE N N N NN N N N N E N NN N NN SN NN

L N B N B
H B H E N E E N EE EE ENEENBN
LB NN AR R AR R R R R R RN R R RN E RN,
H B H E E HE E H E E EE E N E N EEE SN SN SNESENESNEESNEEESNENENSRSR
1 * + #+ 4 ¥ ¥ + &+ * ¥ & 4 * 4 F & % ¥ 2 F A FF A F A AR AR F
H ® I E fFE E HE §F B R FE BN RN fE NN EE R RN R RN R E R E N R RN E N R R EE RN EE R RN R E N R RN EEEEE
* 8 LR * b kLR LI BN AR R LR R RN R R RN E RN RN RN,
H B B B B §E N §E N §E N H E N E N E N EE N E NN E SN NEESNESNSNENESNESNESNSENESSENESNEENESNESESNESSESNSESNESSESNSSESSNSNSNESNESNSGSNSNSSENSNESNNEENENSNENTZSR
B BN E RN ERE LN LR R ERE R Rl R R Rl R RN Rl Al R RN RN AR RN EREE R EEREERENEEENRE RN BN EEE NN
A E §E E E E R FEEEE N NN E N R RN R NN EER FEEE NN RN R ENE R EEFE NN E N RN R E NN RN EE N R EEE R ENEEE RN R NEENEEEEEERENEEEEE RGN
4+ & * % &+ & F + 4 ¥ ¥ + * F 4 B ¥ H AR FEF AR R R EF R F R R FE R EF AR R LR R
A HE FE E E E E FR E N E BN E N R E N R E N EE R RN R E N R R R E R R E N R E N E N R RN E N R EEE R N R E R R E N E N R FR R E N R EEE RN E NN RN R EEEHE N
LB B R AR R LR EEREEEEREEN. * & kAN LN LA R R Rl R R L Rl R RN, ¥
E E B N N E N B - = ] HE H B HE E N E N E E N E NE N E N NN NS NN ENESNNEENENGB-
& k & & & & » * & * & & & &
A E §E E E E R FEEEE N NN E N R ENE R NN EER FEEE NN RN R EN R RN R NN E R E NN E NN RN EEEEEE
* v R

Fig. 1
Prior Art



U.S. Patent Aug. 28, 2012 Sheet 2 of 14 US 8,250,798 B2

s b b b b b &
H H B E B B BB Hm

]

LA N N N
H H B B B E fFE E R B ER R R ENR BN
* & 4 4+ 4+ &+ * & * & F ¥ F F F F F ¥ ¥ ¥ 5 ¥+ #
H HE § §E §E E E R R R R R R HR R R EEGBNm H B B B §E E E E R B R R EEECHN
1 + 4 4 & & & & F F F ¥ ¥ F FEE R L L LR L * &+ # & F ¥ F F F F F ¥ ¥ ¥ & % + 4
A ® §E §E E §E §E §E §FE fE E §F E E E N EE R NN R R R R R R R R R EREREEREEEETBEm H B B B §E E E E R B R R EEECHN
+*+ %+ #+ & F F F F F ¥+ ¥ ¥ % %+ 444 80RO L * #+ * &  F F 2 F P+ 4
H B §E E §FE §F E E B E E E B E N R R R R fRHR R RPR R R P FR R R R RN NN NN NN NN ER R NN NN R R R R R EREEEEEN H H B B B §FE fFE E B R ER R R R R BN
 F F F % % + + + + + 4 4 & % 4 % % b FF L E AR R R EF R L LR * &+ &+ &+ &+ & & = F F F F 4+ % % & + + 4
H E H E B E E E N fF E E fE E fRE R R R fR E fR R EFE B fFE FE R R RN RN RN B fR E R R fE B R E fFR BR ER ER fFR E F N RN B N R N NN R R R R ER R R R R RN R ER R R RN N EEBEN H E B §E E E E E E EBE BB
F ¥+ ¥ ¥ % ¥ ¥ ¥ £ 4 & 4 4B * F F F + i+ & * + 4
H H B E E E E E E R R EEEEHm A ® H B B E R R BN | H n
* ¥+ ¥ ¥ * + + 4 4 4 4 4 & * F F F - +* 4
H H E E §E §E §E R R R R EEEmEESHm A E E BN ]
* ¥ ¥ #  + 4+ 4+ & % % 2 ¥ ¥ ¥ & ¥ ¥ ¥ * F F E *F ¥ +
H n H H E §E §E B B B B B BB BN E BN | |
L N LR & & & & & -
H n
& & & & L] & &
H
=

'l-'l-l-l-‘-.l-l-l-'l-'l-'l-

FIg. 2
Prior Art



US 8,250,798 B2
900

20

Sheet 3 of 14

Aug. 28, 2012

U.S. Patent

+*
*
+
*
+*
*
+
*
+*
*
*
*
*
*
*
*
*
*
&
* ¥

|
+*
‘I
|
]
|
]
|
]
|
]
|
]
u
]
|
]
u
]
|
]
u
]

AR A EEEREELEEEEREELEEENEENEEN.

H H B
R
E RN
* b »
H H B
- +
Em
- b »
H N
R
Em
* b »
H N
- 4
Em
* & »
H N
R
Em
* b »
H N
- & A
Em
* & »
| I |
- & &
Em
* b »
H N
- & A
Em
* & »
| I |
- & &
Em
* b »
H N
P
Em
* & »
-

*
L R R BN EEEEEEENEENR.

+
*

*
L]

I B B B BN | H I E B B R B B N
* * 4 % RN
H n I H B H B EH B BEm
* 4 ¥
H B E & I B I B B B
* % ¥ & * * % ¥ % ¥
H H § HE B HE E E E B E R BB H EH E B
+ &+ 4+ + % + & 4 ¥
I B B B B B |
 * % ¥ % ¥ + ¥
H H § E E B B B |
& & & & & & & B

I B HE I HE BN RN RN RN RN R BTSN
&+ & 4 LN

+*
L

+*
L]

u
| ]
u
u
| ]
u
| ]
u
| ]
u
| ]
=
| ]

L
u

-
| ]

*
=

.
| ]

L
u

-
| ]

*

E B B N E N E N E N E N ENESNEN

*
L]

]
]
]
]
]
i'l-i"ll:#'l"l"ll'l"ll
]
]
]

+*
L

=l e e e e e e e e

*
¥
* ¥

+
*

L A B E R R EEEEREEREERELAEEBEELEEEEENEEENEENEENEEN.
+*
*

*

*
* & o % B 2 B ¥ R
AL IR R N I
* & F F ¥ & * & ¥ ¥ 2y
* & B % & * * %
IR
* & F * ¥ ¥ ¥ ¥

*
*

& = % 2 2 2 kR A
mE B E EEEEENENENERNH®N
4+ % % + 4 = 4 4 = & * B
H B HE E HE E R R R R BN B Hm
& = % ¢ 2 02 2 kA
mE B E EEEEENENENERN®
4 = 4 + 4 = 4 F 4 + & * 2
H B HE FE HE E R R R BE N BN
& = % 2 2 2 kR A
mE B E EEEEENENENERNH®N
# & 4 & 4 & 4 & 4 + & & *
H B HE E HE E R R R R BN B Hm
& = % ¢ 2 02 2 kA
mE B E EEEEENENENERN®
4 = 4 + 4 = 4 F 4 + & * 2
H B HE FE E E R B R E BN BN
& & % ¢+ 4 ¢ 2 k2 F 2 kA
mE B E EEEEENENENERNH®
# & 4 & 4 & 4 & 4 + & & *
H B HE E HE E R R R R BN B Hm
& = % ¢ 2 02 2 kA
mE B E EEEEENENENERN®
& & & = & & & & & = & & &
H B HE FE E E R B R E BN BN
& & % ¢+ 4 ¢ 2 k2 F 2 kA
H HE EH B HE E HE E B E N BB
& &= & &+ & = & & & = & & »
H B HE E HE E R R R R BN B Hm
& = % ¢ 2 02 2 kA
mE B E EEEEENENENERN®
& & & = & & & & & = & & &
H B HE FE E E R B R E BN BN
& & % ¢+ 4 ¢ 2 k2 F 2 kA
H HE EH B HE E HE E B E N BB
& &= & &+ & = & & & = & & »
H B HE E HE E R R R R BN B Hm
& = % ¢ 2 02 2 kA
mE B E EEEEENENENERN®
& & & & & & & & & = & & &
H B HE FE E E R B R E BN BN
& & % ¢+ 4 ¢ 2 k2 F 2 kA
H HE EH B HE E HE E B E N BB
& &= & &+ & = & & & = & & »
H B HE fE E R HE R R E B R B nm
& = % ¢ 2 02 2 kA
& & & & & & & & & = & & &
& = 2 F 4 F 2 F 4 ¢ 2
& &= & = & = & & &
L] I. - [ - -
L] - L]
'] .
K
“m _y
P
-, _ .
i
e s . -
o
b ]
:
LS
o
;
- '
L] "
.I L] " I.
.
£

R E N E Y Y . o . T . . : L B . ’ . .
| BN B I DO DN B BEN DO DO DO DR DO DR DO BN B BEE B BN |

* %
H n
* %
L |
* *
H n
L
L |
* %
H n
* %
L |
* *
H n
L
|
* #
H n
* %
L |
* *
H n
* &
|
* #
H B
* %
L |
* *
H n
* &
|
* #
H B
* %
L |
* *
H n
L ]
|
* #
H E =
* %
H N
* *
LR ]
+
&
-
-
L]
-
T
"
L]
r
W
-
T
L

LA N BN EEEEEREEENREENEEN.
& & & = & B & & & R F RS
]

Fi1g. 3

40



US 8,250,798 B2

Sheet 4 of 14

Aug. 28, 2012

U.S. Patent

800

900

N -- L an - m . a = "a . - - - ¥ .-.
. T om . ", L [] - . --- o -u-_ - -- . - -
= = I-- -ll L'} L] L] - "
"a _ a =" LB . . " ' " . LI . I.._....llll._..... 3
|-..-| -, » L] . - . e - |--
- .l-|- -:-- = l-u L] N 1 .J- 1 - - L --lln
Tt e - . . . . I o e T e L. .
.. el T . ] .... g oL ............
wd =" ' . " . o o bl LI T
“.l--|--l . " - r - .| N . L -ﬂu-l“ll.-unl.
L. .t -, . . . -.-... aonce --. . o .
oL L IR I
) . . -n- u..-L . -. --..-.- -“ L " a .-u .-. . .u
e " T A R e - - . ' I
. . . . \ ) L e .
v o AT : R R e oo .
w va- -t - . - - .
. LI ] . -.- -- . - “ . s [] l- [] , -.
" . " - " - = e " " L] ‘m
. " - . -y ” . - . - [ | -l . . |l-_ L ' . L.
L] L] = I-- -ll . L}
) . an " . " L o, " L “u .
. " fo. - h s - . R
- .l||- -l- = l-u = L] 1 .J- ", N = [N --||-
- L LI - T -.--. - -.- o - " L '
P " . T LIS . . . ..- - " - W . Lo ..r.
== T Y. " " N = - m ! - L3 .|- -, =T F " -
- - T et . Lot ..__... i . "o . RN
“.lulnl-l . " - 1- » . L] . “a® . -ﬂ-l“ll.unll.
at LI g “a -.-.. |--._. e i -.l V. Tt " G
3 R LT e | 3
i} - ." -"- u.-- . -. ..-.-.- -“ ' ) ''a . -. . -
. T = s ot LT . . ]
] ) -, - P B
- " ! Se w T )
..l - u' L -| " |-. -:-l- - .-|| .ll ) |-
~ - - 0 . R
oo RS . ... .- Lt . . L RN
- LI . 'a, . _ . . . . - l-| ~ -lu_ = R v - LI
. , Cms . . - R o
1 . 1= " L [ u L] 1 L] L] -
- ] . “, . v, e .- - . .,
. - - mE Lo : . ., .
- .l-- -|-| - |tn - - 1 yow ", [ [ L. |-l--
. - -|- .l|| -..-l- LR ..| L [ . -
.. e e . . ) .- g E ..... . e
N . P . L . - N
T - ono- R .._...“--....-..
S - " "— -.u ..-.-. --._. " a LR ' . o -
- |--. anm .||- -.-- . .- -- - LI |.-
.|-.-l- .-. l. " . N » - -, ) [ I-l. -.-.l.-l. l.
e D .. L] - . _ . o L] . . . - . -. —_ .-
. . - ..... . L LI - - N : ] '
E E N B Il E N EN - . . - . - . .
* bk F k& 4 R ' t. - Lo ! e . " . " .
H B HE I §E §E E R E BB E - ' Lam LI " - b
] * ko kR . - T ! . . - . . ! a s
EE I N EEEEEENBN - - - - - R
* ¥ F F ¥F F F R " EFEP T oat . " A n ow oAy . L, L . " 5 b
HE E B E E NN EEEEBN - - - - L R - : - - - T
' EEREEEEEREEEEREEREE N -, - . T R : - '
HE E E HE E HE E N E N EEEEENEBE . .t e T, et o . . . . L .
* % % % F F R P L T R " . wn - - S T T
E B B E EE E N E N EEEENEENEGENESZB®R - . . " SN " . . - " .
4 & & &+ &+ F F 4+ &+ 4 %+ P - ' " ! " - == , cmmm M- L . " -
E B N N E HE E N E N E EE NN ENENG® . \ . ¢t , \
A A A EEEE R E Lt . . " .
E B N N B N E E E N E E N NNBENEB®N R - . - . . . T |..|......l...... D
E B N N B N E E E N E E N NNBENEB®N T N T ' - . am T . .
T EEEEEEEEEEEEE R . = R ' ' - - 5
E R N EEE E NN EENENENEENNTH - - . I P T 0, " - . - - - . ..
L NN N L O NN N N B N R L BRI N R N N N N N N . romt " . w. =our
H B I E E HE R R R R EBE BB E N H I E HE EHE E R R R R R B BN B &N . Y R s . 0w =, . M = [ o oata . R '
LR N B BN NE N N NN N B R * % & 2 F kA " ! ! ' v " " . o F ! !
H B E HE §E R E R EEEEDHR " I F I E E R R R R R R EEEEEGCRTRN o . L L. LI L LI - . L
* ¥ ¥ ¥ ¥ ¥ ¥ ¥ F ¥FF ¥F BFF ¥ ¥ F T B FEFFFEF TR TR ' ' , "=t . - .. ' f . .
H m E N E N N EEEN | I | E mE m E E N N E N E EENEENEB® . LI S LIS - . > . . e
* F T F E R W T o v kW F FF FFF TR E T FF T . St e . . . " \ Tl e
E B B R EEN E mE m E E N N E N E EENEENEB® S - - - - - - - ! " ST
* # 4 & &+ * 28 + % %+ 4+ % ¥ * + & 4 2 + *+ ¥+ + % . . . - . a o ' LA -
" B E E N HE E B M E N E N E NN EEEBEGB& L L " T [ " " "
EEE EEEEEERENE - . .o .-
| B | E B B E E N EEEGBR . - ! '
& F = 4+ + 4 @& E N R,
| B B |
L. I ]
| B B |
. & & &
| I I |
* * % 4
| I I |
* ok
| I I |
. ® ¥
| B B |
* v ¥ ¥
| I |
L

34

24

Fig. 4



US 8,250,798 B2

Sheet 5 of 14

Aug. 28, 2012

U.S. Patent

900

H E B H B B E R E B B R BB
i_.'i_i.l_l.'l_.'l_.'_'.'_'i_l_i_.

H E B H B B E B B BE R BN
* + ¥+ ¥ * F ¥
H HE B E}{" B E B B E R B ER BHN
* * ¥+ * * Y d
H HE B B

L
|

>
||

* b R
H B B B B B
* * ¥ R

* by
H B E E B B B B
* RN

* ¥ Y rd

* RN
H B B B B B B B

* by
H B E E B B B B

* RN

* ¥ rh
H B B B B B B
* by
H B E E B B B B
* * N

* N

* b N

* N

* b rd

*

* Y d

* kN

]
*
]

* ¥ rh

* Y d

* ¥ ¥ b

]
*

]
*

]

* ¥ ¥ b

* P
*

* ¥ rh

* kR d
H B B E B BE BB B BE
* b Y H
H B B E R BE BB B BE
* b R
H B B E R E B B R BB
* b Y H
H B B E R E B B R BB
* o b RN
H B B E R E B B R BB
* YR
H B B E R E BB R BB
* kN
H B B E R E B B R BB
* YR
H B B E R E B B R BB
* o b RN
H B B E R E B B R BB
* YR
H B B E R E BB R BB
* kN
H B B E R E B B R BB
* YR
H B B E R E B B R BB
* o H
H B B E R E B B R BB
* b Y H
H B B E R BE BB B BE
* b R
H B B E B BE BB B BE
* b Y H
H B B E B BE BB B BE
* o H
H B B E B BE BB B BE
* b Y H
H B B E R BE BB B BE
* b R
H B B E B BE BB B BE
* b Y H
H B B E B BE BB B BE
* o H
H B B E R E B B R BB
* b Y H
H B B E R E BB R BB
* kN

]
* ¥
'l'.'-'

]

]

]

]

]

]

]

]

]

]

]

]

]

| I |
* &
| I |
L AN
| I |
LR
| I |
L AN
| I |
* &
| I |
L AN
| I |
* &
| I |
L AN
| I |
* &
| I |
L AN
| I |
* &
| I |
L AN
| I |
* &
| I |
L AN
| I |
* &

* b YR
H B B B B B
* b F
H B B B B B
* P
H B B B B B
* ¥
H B B B B B
* P
H B B B B B
* b F
H B B B B B
* P
H B B B B B
* & ¥+ b b
H B B B B B
* P
H B B B B B
* b F
H B B B B B
* P
H B B B B B
* & ¥+ b b
H B B B B B
* P
H B B B B B
* b F
H B B B B B
* P
H B B B B B
* b F

*
*

* b D

FI1g. 5



U.S. Patent Aug. 28, 2012 Sheet 6 of 14 US 8,250,798 B2

]
| ]
]

LI IR A A
LA L R L B L B A
& & & & & & & & & & &

 + F * F & 0 R
]

* & 4+ F & ¥ 4 W
]

-
= &+ B

]

]

" u

H EH E BN

]

*

»

*

»

]

*
I EEREEEREEREEEREEREEEREEEERER]
]

a & & & k& & & & & & F & k& bAoA Ak FE A A E AR
H ® B B E E N §E fFE R E R E N RN R FR R R R E NN R R R R E N E N R R R RN E N R EE RN ENEEETGHE
* &

& b & & & & & b & b
H ® B E E R E R E N BN EGBE
* ¥ & F B ¥ & ¥ * & ¥

& & % & & b & b & b A & b & Fd A AR
H m B E E N E N E N E NN E N BN NN E E N EE EEGBE
- 4 8 & %+ k& F AR EF R AR R
H B E B B E N E EE N E EE E N E E N E N EEE N E N NN EEE E N E N NN E E N EEEEE NN BN " E B B B §E E B E N EE BN E BN H B B B E N E N E N E E N E N BN N E N E N EEEENGBE
LI N N BN B NN EEERENERERNEEREBENREERNEEDRNBEDNNEDNNEENENNEINNEIERNENENEEBREDRNEINN & b & & & & & b & b * & & & & & & F & b & b & b F & b & A AR
u | | | | H B E m E E N E N NN E E N E N E N NN E E N EE NN E EE E N EE EEE N E NN NN EEE SN NN EEE SN NN E N EEE NN EENEBN
* # * 4 F B ¥ & ¥ B L R RN RN RN NN
H W B M B E N E N NN E E N EE NN N NN E N EE NN E EE EE N E E N E NN E N S B E SN SN ENE E S E SN E N BN NN N NN ENEBEBN
LR * F ¥ F U FEFEFEFREP * F F 9 FFF R FETRFT YT R
" m B E E E N E N E EE E N E N EEE NN E N NN N E N NN EE NN E EE N E NN EEE NN NN E N E N E NN E N E NN EENEBN
* * 4 F B ¥+ & ¥ ¢ & ¥ * * & F & % % 4 F 4 F A LA AR
HE WM B M B E N E N NN E E N E N E NN NN E S EE NN N NN ENEBEBN " E B BN M B EE EE NN ENSEENEEBN

+*
& B
L
-

| ]
]
]

*
L]

-
*
4 ¥+ ¥ % ¥

L
&
L
&
&

u
u
u
u
]
u
]
u
u
u
u
u
n
u
n
]
]
]
u
u
u
n
u
u
u
u
u
]
n
u
n
u
u
u
u
u
u
n
]
u
]
u
u
u
n
u
n
& »
u
+ #
]
& *
]
]
]
u
n
u
u
u
u
u
]
u
]
n
u
u
u
u
u
* %
u
L I
n
- &
]
]
]
* %
u
* #
u
* %
u
L I
I ]
| ]
nn
L
| ]
* 4
.- .
.- .
.- .
.- .
* %
| ]
r ¥
nn
L ]
| ]
nn
| ]
+
| ]
*
u
+
]
L)
]
&
]
+
n
*
u
+
u
&
u
+
u
L)
u
+
u
L)
n
&
]
+
u
&
]
+
u
L]
u
+

»
*
-
*
*
*
*
-
L4
*
*
L
*
L
*
#*
L
*
-
*
L

H B B N H B §E E H E E N BN BEEGBE n n
* & *+ ¥ & ¥ 4 ¥ 8 % & % F & F & B ¥ FFrE AN
H B B H B B E §E E R E N E N R E R R R E N R RN R R ENEEGBE
LI BN B BE NN BE R B B BN B NN B N BN BN
H HE B & E B B R R E R E N B ERGN
* % % ¥ & F & ¥ 8 ¥ F * k4 F A
L I | H § B B R BB
T " FEF FEFT PSP RFY Y
& % & * F & F &k B F ¥ F & F A
]
.lﬂ"fiif‘ﬁ.i'ﬁ'ilii‘
L L B N I N I N N I O B N
u u
L L B N I N I B B I L A L L
L I B i H B BN
& & & & k & b & & & & b & b d bAoA
H u H HE B B H =

L ]
L )
&+ 4+ & %+ + 4 F 4 F % F F ¥ F 4 ¥ % ¥ F W
L2
-
L2
-
*

]
* *
[ |
]

H ® B B §E E HE §E §FE E E R E N E N fR R R E R E N R R ER R R E N E N R R R E R E N R EEEEEDm
4 & & & k& * &+ + & & F & F & A & & k& & A kA Ak E AR
H ® B B E §E H §FE §FE R E R E N RN R fR R R R F N R fR R R R E N E N R R R R R RN R E R R R E N RN R RN ER R EHEEER RN RN E NN EEECHE

LB EEEEREEERERE.

n
| B |
L ]
L2
-
L2
L )
*
n
L
n
+*
L ]
-
-

H H H B §E E E R E N E N R E R E R E N R EER R ECHEN
R F R A" I'.‘l' ¥ F 9 QY PR FT YR
= & F & % & % F % F & F B R F TR
H E BN H H EH B H B B B B BN H B B B B R B RN H H EH B
LI BN B N A B E RN BN LR EEREERERENEEERESEEENRIENEEENEEESIENE NN

| I | L I B B A H B B E N H B HE B R RN L B B
L N B N B N N L N L N O L N N L A O B I N O

H n H E EH BN H B B B B B H B B B B BB H E E BN
LI LI B N A NN RN BN AR E R ERENELERESEEENIENE SNSRI

| I | i B B B BN [ B L I nn

LI N I B O B O I R
H B B E E E E R BH

L I B B H B RN i B B BN
& & & & &k & b & & & & k&b bAoAk E AR & & & & F & bk & b
- . " E B EEEN " B B mE E N EBN " mm

H E B B B B Em
T " F " EFEF AN
a *x k% F & F 4 ¥

H E BN
L L L N B R
% & ¥ & F 4

L4
*

L ]
-

L
*

&
* F ¥ F R TP RE TR TR

L
*

L
L

]
| I |
&= &
* B
& &
H EH B B
+*+ &
-

* 9 ¥

»
LIE I K
H H B B B B ®
 F 4 ¥ b & & 4
H B B B ©§
* R
| |
= & b &
| |
]
[ |
| |

| N |

| I |

H B BB

I B R B

H B BB

H E B

I B R B
& & & & 4

H B BB

I B R B
& = & & &

H B BB
* F* % v

H E B

|
| N |
H H BN

|
* b D
|

+

- E m N RN
4 FF RN

- En
o B B BN
o B E N
LB I B
- E mEEm
- E = ENm
da & & & k & & & & & B
H B BN
LR N U N L N R L N
o B E N

a + F + F & 4

]
LR K L BE K IR
|
|
]
|

E H B EEEENEEBN
L
]
L
]
|
»
]
L
L]

" B HE BN
"= m B E N =N
" B EE =N
" B EEN
" B EEN
" B H E N
" B EE =N
" B EE =N
L L NN L N I N L N N L N N
I H B BB RN

H H B EH B B B
* + F # F & F B F ¥ AR KR

H H B B B ©®
4 4+ &+ + F 4 F 2 B+ F ¥ AR R

H H B EH B B B
q % *F F F F F U FA P EFEFFETFT PR

I B I H B B B
C IC I I I T I N Y N B RN B R B R O RN B R

H H B EH B B B
LI N B NN I N N L N N O N

I B B BB RN
LIE IR ERE EBEE L ELEEEEELEE L ERE .

H H B B B B ®
LI N R N EEREE RN EBEEEEEENEN.

" B H E N
a & & & & & & & & A
" B EE BN
"= m B E N =N
" B EE =N
* % F # F & B AR R

H H B B
H H B H B
¥ % F ¥ FF FI A FEFF T D FEEPR
H H B EH B B B
¥ * F ¥ FEF FEFPTFEFEF YT PR R
H H B EH B B B
H H B EH B B B
I B B BB RN
H H B B B ©®
H H B B B ©§
I H B B E N
H H B B B B ®

|

| I |
HE B B E N
* * ¥ &+ F & F 2 *
A B B E N
HE B B E BN
HE B B E N
A B B E N
HE B B E N
A B B E N
HE B B E BN

L ]
*
*
*
*
-
»
-
*
*
#*
»
#*
»
-
-
L)
+*
L)
+*
*
-
L2
-
+*
L ]
+*
*
+*
»
-
L2
*
#*
L ]
+*
*
+*
-
-
+*
L]
+*
*
#*
»
-
n
n
| ]
n
n
* ¥
n

*
H H B E E B B ®

L ]
+*
»
[ ]
+*
*
#*
»
-
L2
-

E B N E N EEBN
™
L2
L ]
+*
*
+*
L
-
L2
-
#*
L ]
*
»
+*
*
-
L
L ]
+*
*
#*
»
™
L2
-

- mm H B B B B E BN E N E NN E B E N E E N E N E SN E S N E N E NN SN NN E®N H B B N E B E BN NN N EE EENE N NN
LIE N I NI NN NN RN EREERNEERIEREERNENEBEINEDNENEEIENNEINENIENENIES 3 IN N
H E E B E N E EE EE NN E N E E N NN E S E S§E N E N NN E NN E N E N NN E NN EENEBN

" m B B B NN NN EEBN
* &

HE B E BN
* ¥ + * * 4 ¥
" B E E E E N E N E E N E N ENEEGBN
T ErFELT Y

]
*
]
*
]

L]
+
-
+
L]

¥
H H B B A B E B §E E H E N fR fRE R E R E N R R NR R R E N NN R R EE R E N R EEEECGHE i H B E §E E R E N R R R E R E N E NN RN EENREEN
¥ " T P EFET FYT PSS FPEFEYEFEYT PR FPYOFYREFEY FPEYFPEFPEFY Y PR P Y PP EY P

a + F # F & A RN

L
*
L
- &
* +
- &
* 4
* &
* %
L

&

&

' v ¥

LI TR
v F

da & & & k & B & &
L L N

&

&

* + F ¥

Fig. 6



U.S. Patent Aug. 28, 2012 Sheet 7 of 14 US 8.250,798 B2

902

* * & % 4 R
HE B B §E R E E R E EH Efm
* 4 YR * b rh & 4 % ¥ *H
HE HE B B B B E N N EEN HE B B B B B E N E §E N NE N NN BHN E B B EEN m E E E E N E E N N E N
LA N RN R RN EE RN LA AR R R R R R ESLE NN L LA R R R R R R R R EEEELENENENENR.
H B B B H B HE B B E E N E EE EEEE HEEEEENESNENENESNENB®R HE B B E B BN E B N E E N NN NN BN E B B E EEEN HE B B E H B B N B BN EE E BN E E N E E N E N N NN

LA R R R R R LR R R R EE R EEEENEREEEIEEN. * 8RR L AR NN EE R R R R R R EENEEENEEENN.

HE B B HE E B HE E B E E E E E N E E N E E N HEEE SN ENESEENEENBENBN HE B B HE B B B B N E E N E NN BN HE B B E E N B E N E NN EENN
LA NN N R R R R LR RN R RN RN * * % Y F LN N R R EEREEEE RN

HE E B HE E B HE N B EE E E E N E E N E E N E EESE S ESSEESSfEEEE NS EENEEBN L | L | E B B HE B B HE E E EE N EE N EENENESENNSNNGSNHRN
* ok N R * * ¢k 4 S * kb b L N NN R R R R LR RN

HE B B B E B E N B E E E E E E E E E E E E B E N EENENEENEENN HE B B E N B E N EE N = E B B HE B BN E E N EE N SENENSNENBENN
LA N N R R R R R R R Rl AR E R EREN. *

HE B B E E B E N B EE E E E E E EE E E N HEEE EE N ENEENEENBN HE B B E B B E N N E N B
AN BN EEREEREEEEREEE R SR EREEEEEEEEENEEIE, * % F & 2 "R

HE B B HE E HE HE N EE E E E N E EEE E N N EEENESEENENENBN HE B B E B B E N EEENBN
LA R R R R Rl R Rl N Y R EEEEREN.

H HE E E E E E E E BN E R R R R R R R R E R EE B EEEEGHN
* * k4 08

H E I E E E E E E BN E R R R R R R R R BE B BE
AN N NN R R R RN
‘I*I*I'I‘I‘l‘l H B B B B B

n ' L

22

20

30

34

40




U.S. Patent

Aug. 28, 2012

Sheet 8 of 14

US 8,250,798 B2

t‘1‘-i1‘i‘#ii‘ii"‘#“‘iiii‘t‘i‘ii‘i"l"-"l"lli‘i“i“'i‘i“i‘i‘t“‘i'I"-"l-'l"l"l"-"lll"l"l-'l"-"l-'ll'l"l'l"I"I"-"I-'l"ll'l"llii"iﬁ“iii“i#“i

E H HE E HE B B HE E N E N E NN E N E NN E N HEE E N EE E E E EEE E E E EE E EEE E N EEE E EEE E I EEE E EEE E EEEE E N EE E N E EE E HEEE E N EEE E N EE E N E EE E N EE E NN NN BN
LA N N N R N RN R Rl R Rl RN Rl R LR R R N R R R R R R R R R R R R R R R R R R R R RN N RN R R N R RN N RN RN NN E RN NN
| Ion DO D DN DN D B BN DN BN D DR DN DN D B BN DN DO D DO DN DO D DO DN DN DN DN DN BN DN D DN BON DN DO DO DO DN DO D B BEn DEN D DO DN DO DO B D D D DO D DO DN Do DO DEe DO IO DO DN IO DO DO D D DN DO D DO BN DO DO DN DR BON DO DN DO B Do DO D DO DN DN D D BN DO DN DO DO DN DO D DO DO BN B BN B |
* &% &+ &+ ¥ 4 & & ¥ + & &+ & F 4 F F # + F + + F # 4+ ¥ F ¥ F ¥ *+ F 4 ¥ F F ¥ F A F AN HF R HF A F R R R R R F L R F R R R R RN R
| I DO B DN DN B D I IO BN DO DO B DO DO BEn BN BN IO e DO I BN DO DO BN IO DO BN BN DO N DO DN IO BN DU DO Ban IO DO DO B B B B BEn Ben I B BEn Bae B B B DO B DO e DO Ben B B Do Ban B B e e Ban B B DN DO B B B BEE BN B B I B B B B B B B B I B B B B | H B HE §E R E B R B H
L B BN BN E RN N BN EREEEEREEEBREEREREERERENEEREEEEELEEREREREEREREREEEBEEREREEREREREEEEEREREIRNEREENEINEINEENEIEIEINEIEININEENE RN NN DRSS NS DN ESEEEENESE SR NENENNEN.
| e B BN B BN e B B B B B DO B B DO BEn B B B Ban DO BN B DO DO BN B I e BN B B DO DO DO BN DO BEN B DO DO B B BN B DO BN B B B B B B B B B B B B BN Ben e B B Ben B B e B B B B B B B B B B B B e B B B B B B e B B B B B B B B B B B B B B B B BN B
L B B B B B B N B N A N RN EEEEEEREERERENEREREREREIDNERENEINEIIENIENEINENEIEININEINIEINENINIEINIEINLE NI N B B S B I B B E B R R I R R I R N R
H E E E B B E B N B HE E N N N N N N E N N N NN N N N N N E N N N N NN N N N N N N N N NN N N N HE N E BN N HE N N HEE N E N EE S BB E N E B EE E BB EE E B E E E B E E E E E EE E B E E N E N EE E N E E N E®N
LA B RN N EE R EEE R R R EEEREEEE R E R EE R EEEREEEEREEEREEEREEEREEEEEREEEEE AR EEEREEEEEEREEEEEEEREEEREEEERENR. A R N B E LA N RS R R EEEREE R EEREEREEREEREEEEEEREEREEEREELRELRER.)
H B I B E R R E BB Em | ] H B E HE E B B B | ] H B BN I HE E E §I E EHE fRE R EE N EEEE R B BH H B B H B I B E R R E BN BB | ] H B N I HE B HE I R B Em HE B H B H HE E E I EE HE R E R BN B BH
* ¥ ¥ ¥ F 49 ¥ ® ¥ ¥ P PFPT PP EF Y FETEFFYFF Y FRPEFRFRTEF R RRET R RRF R TR R PR R RY TR PR RRY TR Y RPET RN T % ¥ ¥F ¥ * ¥ ¥ ¥ ¥ ¥FF P F AT " P P F PP FETET PP TR
H B I B E R R B H B I HE E HE fF EEHE R R EE R R EEBHE I HE E §E §I E EHE R R EE N EE BN R B BH H §E B N H &I B B E R E BN B Em H B HE B B § | ] I HE E E fI E R E R fEEE R R EEE N EE BN R ECHN H B B
b o o o b o o e o o e o bk b o o e o e b o o b e o B o o o e kb b e o b ok e b o ke o e e o e o o R e e e e o b ok e o o e b ok e b o o e b o b o ok & b b o o ok B o o o o e B o o b e o o e e b
| DN DO B IO DEN D D BN IO I DO DO B B DO B B B e Ban BEn I B DO DO BN B IO e BE I BN BN DR BN BN DO BEN Dan DO DO B B BN B DO DO B B B Ben e B B BN B B B B B B e B B B HE B B B & H B I §E E E §E E EE R R BB R B BE H B B
* b b b F 2 B LI R R R R R R R R R R R R R R RN R RN RN RN R RN R N NN RN NN LN RN NN & & b kR LI B EEEEEEREEREENEELRELDERD.)
HE E E B E E E N HE EE E EEE E N EEE EENB®N HE E E E HE B HE E E E E EE E E N E N E N EE E E N EE E N EE E E N EE E N EE E NN ENESNGB= H HE B HE E HE HE B E E E EE E NN E E N E E N E N EE E N ENE NN BN
LA B N NN R RN RN R R R R Rl Rl R R R R R R R R R R R R R R NN R R N NN E RN EE RN LIE N AR N N N N LR R R E R R R R E R R EEREEREDER
H HE I HE E E §E E EE R R NREE R R EEE R R BN | ] H B HE E E §FE E EE fR E R E N EBE BN B fFR BE BN N fFE BN BE N R §FR BE B B R B BE B R BB Hm H H B E §f E E R fFE EEE R EEE R R EEE N R EE R R EERERR RECBHEN
L BN B B B B B B B N N I R NN EENEEEEINEEENENEIENEIEINEIEIENEINEINEINEINIEIEINEIENIEI I A B R I I B B R & % + & o & F & % Ak S
H E I E E E fRE EEE R fEfEE R R EE NN R EE N BEBEHE H B E E E FE EEE fR E R E N E BN E R R fFE NN fFEE BN R fF BB B R BN BN R BB A HE E E §HE §E EE N E EEfE R fF N BN fFE BN NE RN B BE BN R EE BB R B BH
* & & &+ & 4 & &+ # * &+ # * ¥ & * ¥+ # » # &+ ¥ & + &+ & * & & # ¥ 4 # + ¥ * % &+ # + + % # & 4 ¥ * % ¥ & 4+ # *+ 4 + * % ¥ ¥ & + ¥ 4 + ¥ ¥ * #*# & & * &+ & #+ ¢ 4 # + ¥ & # & & + 2 #* #+ # ¥ # ¥ ¥ ¥ 2 * % F ¥ * * »
H E I E E R fRE E EE R RN E R R EEE R R ENERCHE H H HE §FE E E E fRE EE N R fFE N E R PR FE BN fF R BE NN BE BB B fFR BE B R DR R BEE DR R BEBHm A HE E E HE §FE E E N E EE R R RN BN R B EBHE | I | H B B
* & & b F A R E N LI I I I I I R R IR R N R R R R R E R R R EEREEERE R EEEREEREIREIEENEINEIEINEIEININEIENENEIN.) LI I I NN N RN N R R R E R EEREEREREREIEEENEIEIEINENEINREINREIRIJRJN.)
H H §E E B E fF EEfE N §E B E R R EE B R B BH H B HE §E E E §fI EHE B §E B BN §fR fF B BN B B BF B §® §® §¢®BE I ¢f §®f §¢f RN §f §E EE B §fE BE BN B B B H B B E §I E E HE §fE fE EE B fFE BEfE N B B BN BB R BE B BH B B H § B
LA R E N EE R R EE R R R R R R R R L R R R R R R R R R R R R R R R R N R RN EEE N & & % ¢ R R
H HE E HE HE E E HE B E E E HE EE E NN E E E E N E E N E EE E N E E NE E EE E N EEE E EEE E N EEE EEEE E N EEE EEEE E NN " E B E N H E HE HE B E HE B E E E N NN E NN E N E HEEE E NN NN BN
L R R B EEEE RN EEREEEEREEREN. LI N NN RN LR R R Rl R R R R R R R R R R R R R R R R R R EEENEEE N LR I N N R R R R R R R R R R R R R R R ELEEEEEEN.
H HE I §E E R fE E EE R R EE R R EEECHN H HE §E §FE E HE E N R N E R fREBEE RN fF B FE BN f BB N fFE R B fE R §E BE R B fFR R BEE R EEE DR R BHE H HE I §E E E R fE E NN R fFE N BN R fFE B BN fFE BN BE R R BB R E B BB R BB
* ®* ¥+ ¥ F 4 ¥ ¥ ¥ ¥ B B ¥ F 0" FFF Y FEFEFFYT PR PR AR R RFE F R R R RE PR R R R R R RR R RO B . % ¥ ¥ ¥ ¥+ ¥ ¥ ¥F F ¥ ¥ ¥ ¥ F P F A" P W P R R R
H H B E E E fF EEfE N BE B BB §fF BN PN B B BN §fF EfE BN f B BN B B B BB ¢ B B B §fF EE B fF fF BN B BN B B §fF §fR EE R BE B E B R B B H H H §E EH B H § HE HE E §FE EE E HE E B E R BB | H H H §E EH B H § B
b o o o b o b e o o e B ok o e e o e B B e o B o e o e kb b e b b e e b o ke o bk e B e e e R e e e e b b e e b b e bk L] b o e o e ok & b o b b ok e B kB o e o b e e o R b e b o b
H HE I E E E fE EEE R RN E R R EE BN R BHE A HE HE E HE fFE EEE EEE N R fFE N R R fFE B E N fF fF BN R fF BN E DR fFE BE BEE R BB B DR R BEBHE A B HE E §FE E R E N fE R E N R R E R fRE E B BN BE B BHE | ] | ] H B B
L B B B N B B B B N I A N NN R RN EEREEERENREREIEREREIREERENIEININEENEIEIEIEINEINEIIJIENI I I B B B B * b % * % + & o F F % % ¥ ¥ % kAR RS
H E E B B E E N N B HE E N NN E NN E N NN E B B B HE B B B E E B B E E E HE E N E N EE E E N EE E B E E E E N EE E N NN E NN " m mmEm = " B B B E B B B B E N E N E N = =
* & & b F 2 ¥ B RN * & & b F & B F o F AR R F Rk RS * % ¥ % & % + & o & F & % Ak S
H B I HE E E §E E E R R R EE R R EE B RN CBN H HE I §E E E HE §E EE R R EE R fR R BE E N fFE B E B R R B BE N BE B BE N BE R BB BE R B B B R B Bm H B HE HE E §FE E E E N fE EfE N R BE N BE R R B BE N FE BE B B B R BB N BE B BE BB B B
LA R N N R RN RN R R RN R Rl RN RN R R Rl R R R R R R R R R R R R R RN R R R R R RN R RN RN RN R RNl R R RN LR RN NN
H HE I E E E R E EE R E N E R R EE B DGR | N DO DO I BN B DO DO B B DO DO e B DO D BEn B DO BEn DO I B DO DO BN BN I B B B e BEn BN BEn B DO B B DO B B BEe B B I DO B B BN B B B H B E E E §FE E EE R fRE R E N fFE BE N R R fFR BB N E B B B R B BH
+ & & &+ ¥ 4 % &+ ¥ + &+ F F F 2 F ¥+ B » * 4+ ¥+ & 4+ &+ & + &+ ¥+ ¥+ F 4 B+ F ¥  *F LR R RO YRR LR YRR LN * + &+ &% ¥+ ¢ 4 # + ¥ ¥ F = F F 2 F R F AR RS
| DN D BN DN DN D D DN DN DN D DR B DO DN B BN DN DN D DO NN DN DN DR DN DN DO D DO DEN DN D DN DN DN D DR DR DN DEN B DO BEn DEN DN DO D DN DO DO D DO DO D D DN DO DO DN DR DO IO DO DO B D DO D DO DO DO DO BEN e | H B E E E §FE E N E R fRE R E N fFE BE N R R fFR BB N E B B B R I BH
LA B B N EE R E BN EREREEBEEEEREEEBEEREERENEEREEEEELEEREREREBREEEREEREREREREEREEREEEREEEEREEEEREREEEREEEEEEREEEEEEANEEEEREEEEEENEEEENEEEENNENEENESEEEENDNENESEEEENEE BB NENESEENEN.
| e B BN B BN e B B B B B DO B B DO BEn B B B Ban DO BN B DO DO BN B I e BN B B DO DO DO BN DO BEN B DO DO B B BN B DO BN B B B B B B B B B B B B BN Ben e B B Ben B B e B B B B B B B B B B B B e B B B B B B e B B B B B B B B B B B B B B B B BN B
LA N N N R N RN R Rl R Rl RN Rl R LR R R N R R R R R R R R R R R R R R R R R R R R RN N RN R R N R RN N RN RN NN E RN NN
HE HE E HE HE E E E N E N E N EE E N EE N EBN HE E E E HE E HE E E E HE EE E E EEE E N EE E E N EE E N EE E E N EE E N EE E N E E N E E NN NN " E B HE E E E E E E HE EE E EE E N E N EE E N E EE EN
L BN B B BN B B B N N N NN NN IR E I I R B R I R R * % + & o F F % % ¥ ¥ % kAR RS
H H §E E B E fF EEfE N §E B E R R EE B R B BH H HE B E §I E E fE §fE fEE N R fFEE BN B B B B B §® B B B §® §¢f f B §®f §fF BN B BN §® §¢E ¢ §¢f ¢ §fF ¢ &N §f §f §f §&f ¢ & &¢f'&f ¢ §f & E &fE ¢ §fF E FE N ¢ §fFE E B §fR 6B E B B B DR B BH ®B' B
* * ¥ ¥+ F 9 ¥ ¥ ¥ ¥ EF ¥ P IT FPY * ¥ ¥ ¥ *F ¥ ¥ B ¥R BPF R PP PF YT BFFF P T PR PR PR F PR T FE F R FRRF R TR R R R RRT R TR TR PR R R R R FRPR F R RP R R YT RR R R R R RN R FRT ORFREF R OFPA TR RF PR R PWP
H E I E E E fRE EEE R fEfEE R R EE NN R EE N BEBEHE | I BN IO DO DO B B DO DO BaN B DO B DO B B DO DO DO B B DO B B O DO BEn B B B I B B B B B B B B B B B e B B B B I HE B E fF EE E R R R BN B BH H §E HE B R B B H B B
* b o o ok b o B e o b kB a b B b ok B o b o o b o o B o b b o e B ke o e e o e e e R e e e o o B e e b b e ok o e o e e B b e b e = & & b b ok o o B & B e b ok o b e o e B B ok B R
| DN D B DN DN DN D DN DN DN DN DO B DN DO D BN DN DO B DR DN DN D DO DN DN DN D DN DN DN DN DN DEN DN D DO DO BN DO DO D Dhn DN D DO DO DU DB DO D DO DO D D D DEN D DO DO DO DO D D DO DO DO D DO DN DO DN DO BN DN DO DN DO BEN DO DO BN BN I D D DO DO DN B BN B H B HE HE E R E R E R BB
* & & F 2 ¥ B ¥ * F 4 & & % & & o F 2 F O F AR RN * & ¢ & % ¥ F ¥ ¥ RN N [ 3 I BN B O N B N N N B R N R I B I
HE E E HE B HE E B N B HE E N N N E NN N N E N N E N N N N E E N N N E N NN NE N NN H E E E N BN B N E N N E N N N NN [ I B BN ] HE E E B B E B E N BN E N E E N E®N
* & & o F 2 ¥ kR R R AR R & % 8 kR LU R E RN E R EREEEREEEREEEREEREEREEEREELREER.
H B I B E E R E BB Em H E B H B B §E B B B B H B B E B B B & I H N H B B B B B ® H B BN | I |
LA BN N EEEEEREERLRIDRERZJ. LI B EEREEEEREELELRLENEIEI.) L L
H HE I H B B & H B H B & ©H | ] H B &I HE R B E H BHE B R R B B | I |
* &% &+ &+ ¥ 4 & & ¥ + F + + F 4 * B &+ & & &% & ¥ & &+ &+ + 4 &+ + * *
H B I HE E R R E EE R R BEBE R B BE | ] | I | HE B B B m H HE B B B B HE B B B & | ]
L B N N N NN N O N N I N "ﬁ"“l‘""" LR IR B NN N N N N N L
'..'. - .t LI e EL L e -.'I“.'.-.'I. -
T s . B _I.-__!-I.!._...._-..... I -
.._ e I'.-- . . . . - . ....l I...__.
3 e e L et T e e
- s - ...,-_-_-.' . -._. " l..- :
. '-.__-.'._-."_-.' -, ._ _.-_ . . .___
.-.- (I .y, . I - -.......'..:....I -
'.- " "= . LI . . . '_I._ - . L -..- . -
oL, e ™ HE T T T . L . -,
-, .. .. L tee T - N ..
=~ .-l'.-:. I.;-l T . - - : e I-l-.-.
. e L
. -... ..-l . ..l. ....l'. . - . . . ..l . '...
-l.". .-' . .. ' ......l....lll.. r-.
L l.-. -._. :_...l_.|.l.l--I'-F-l-.I =
. -... -.'..:.-. L T T .o .
L . T T .. . ., " e )
..- LI " LI ) I_ll .'- ~ '..l .. .'l.l v - " l. " .... .. .l L ' L]
L - LI ".--"..... et - -."-- .
- : ) - . . " .'. . ) ] : = "o ..-. ) - * - . . -
..-_ .. .-. ._'_',.-- ..-_-- .- . . . ..-_ ..
- N .-.. - LI tn -I. l.. .. . LI l.' l.. " ...'. " . .-I. -
T - . b '- toae T o o ' .
e - . - . - . '.__' e
. _:_. . R '.__. ", I.'.= ...'.._','.-. '.'. _:_.
.o L T v oo :
. .o L. e .. . . s . .o
O R . ma ot Cn . . -
" ..'. . " . L - - - CRNRMEI ...
- . ., . L. ", - oL, .
.a-"". " = - ' * ..-.' ..--".
.. .'.- e et ""... -t L - '.I . s .'.-
I'I. .I " L] L] I.I Ii.
-.. ] ...' i-. ] . . . ) ..- - .... [l .o :... ) :. - ;... . " ..l
- . - . s " .- - - .-. ... . ’ - ’ .-.I - O H
.:- ., e . ' '.-- :-.. -...-l_l,'.".l- ... .- ."_ _.:. .. '
L . - a . e et .- s " - .'_ - - - ‘.
ﬂ_'l.._;_ = ., " '.._ ._:_-_.'_.._;ll'-ll_
-.I. -l .l-..-.-.;..l:l:l .l.:. .I -.l. -I
. .-. .,. . - - - - -... aad T -l.'-..'l..h " .-I. .,.
T - . '- Toae T N o ' .
vt i I L R B he
T LR} -._L"':-..‘ _..- v .-_.- =
.-.' L ., . " . " . '.....'.-..:"..-.-
- . w o= s R - I'_. " . w_ = = . .
- [ - - -...ﬂ'l - == - " - [
:-.__..'- . . ma ot cn, v . . :-.._..
..-.- . ™ » L LI -._.-".l---l'.-.
", T el " . et ", " oL, T
e ot - -t ' ’ " et e T
. ' . . " . . - Ia ot .'. L .- . ! . - " . .
. .'_. '-."".. "--.-_ TR . '_I . .'_.
- e " . . ; . - . -5 - v
.-I. .. - . . = = ...-I .'..-l. ..
. . = "r ;._‘._.'.-'_"'.. e T . AT
II.. .-... F....:... ......-.l..l... I-
o .o .-'-_"'..-'. . '.'. -... R S )
. . IR b - -
- LI el o T " LT - L ]
.-.'.. " . " LE = . -.:"-'...'-...".".- .'I. "
T . . % '- Toaw T v T ' .
. .:_. . e, '.__. " ., .l.'= ...'...'.'.'. '.'. .:_.
. o e ' " " oo :
.. '.-._._-..._".'.\_- - - - . - .
-.. " u . -'.-.. . "o I-l- " .ll'l .-: " ]
O A | cn, v . . -
-'.-. S . ' ., _-.._-'......l...
" L . " e mm " " LY. T
oo vt . - ' ' " et A
« . - . . . L .- LR -, .
- ..I I.-II........ .. " .f .I - ..I
) I-'I.-.l- .- -l - LI -I .I- l-i.
a® . . ] N = . Vet -..h PRI, .
:'._ R " : e L T T ox o : e h
. - ., R ' -.'. . . " e ’
. . . oo - " " .'.l - [ L . . - " .. ~ . '
S Poo. . S T T T
..._ .. _-. ..._’..- :.:- I. . ; ._._ ..
- _ .-_ - LI " = - . I .. L] l_.' l_. " L] " .ll_ -
F I s ¥ l...ll=....'l...-...|.l [ T N
.._ e I'.-- . . . . - . . ..l I...__.
st Ly " " ", " . L, - R -




U.S. Patent

Aug. 28, 2012 Sheet 9 of 14

10

/
OFD
o

F1g. 9

42

40

30

50

20

US 8,250,798 B2



U.S. Patent

Aug. 28, 2012

42 40

- L

N

"
"
"4
)

= % % FFr %" FEE YT F A

LHERERE]
L AL R O B D B I B |

Tt 1
n - L
L e

Sheet 10 of 14

10

0

'l.._'.,.'!,.‘..:l.‘\;“"l;l.‘\;'l.‘l'h LR LA SRR RER] :l L .'l:l -
W, Rk Ak orov s o1+ o+ o= . ) 4 ko N W - L
X [T N I R W I I T
Y T ‘h‘i‘i‘h\‘h.'l * e T L P
- 1_ % 4 " AN N ) bttt l‘i"‘ 1
Y O ko b N OW o+ X -
W_t bt ko E_+ W T - a -
: - R - .\".
'y Il + 4 ‘k- -I. \—' ' to= o
- % = o L

Sn e,

ARASLLE L LR L L L LN
AW L R m mom v m m m on T

. o -..-"'::;::.- IO ICI N -..: r‘l.'li.'l
- T A

o
S

L] !
+* 4 %" & H B " H N RN EE LB ||
E B ¥ "W + +
- T +

1
[
- w o

A
Tt 1T
m

lll.l.l..:.'l.l

LR N N T B e

+ 4 444

I.'r-l'|-'lllll
R B O I O O O D O B

1
-

-

US 8,250,798 B2

=+ & .
. -
L]

+= +

L]
LN D B



US 8,250,798 B2

Sheet 11 of 14

Aug. 28, 2012

U.S. Patent

900
20

l‘l'lllliillll'.. -
L N BN BE BN N L O B R AN .

L BN BN B BN RN BN BN BN B R

L L B BN BN IR BN IR N O

R F &R XA AR

& & & & & & K & & K 7 AN .
LR NE R B IR N L L B R N
[ B BN BN B BN I B B BN BN BN BN -
& & & & bbb (L.
(IR I BN RN I BN BN B R R AN N ] B .
* T 9T FEEF T ERERETEREE LA
L BN BN BN BN BN BN BN BN BN BN BN BN
L BN BN BN IR B B N BN BN N
& & & & & F & & ¥ 7 BN -
L N BN BN BN N O O B R N .
L I N B BN DN BN B DN BN BN B B
L N BN BN BE N N O B N .
LB BN BN BN BN N BN BN B BN BN A
1+ 4 % B F R R REE
L B R N B BN R D B RN I
¥ 9 FFEFEFEFPETFRPY
& & B K B B K & B K A BN .
L N BN BE BN N L O B R AN
L I N B B NN RN B DN BN BN I B
L N BN BN NE NE IR N B O N I A .
LB BN BN BN BN N BN BN B BN BN A
* & 4 B F 8 FF SRS
LN BN NN BN BN NN NN BN N NN BN AN N
* % 4 kR
& A & & B R RN B NAR R
L B B DN R IR B O R O N . .
L I N B B NN RN B DN BN BN I B
LR L B IR O BN O I
H N N R FE YR E R AR EDRN
+t + 41 # # & B R & R R B
[ I BN BN BN BN I NN N B BN BN B NS
* 4 % R '

& & & & B & B NS AR R
*r T 1 % R EFEE

LB D B BN BN B BN BN BN BN BN N P
& & & & bbb -
LI BN B B B I N B B B B B N

[ B B B BN B N B BN BN B ’
1+ 4 % B F R R REE
[ BN BN BN BN BN BN BN BN BN BN BN BN .
* % 9 FF PP
& & B K B B K & B K A BN -
L N BN BE BN N L O B R AN
L I N B B NN RN B DN BN BN I B -
LR B B IR O BN B O IR O .
LI B B B B I B B B BN BN BN .
* & 4 B F % F R R F RS .
LB BN B BN BN BN BN BN BN BN BN BN N D
* & 4 D -
LB BN BN BN BN NN NN NN BN NN AN
L B B JE R N B B R N AN
L I I B BN DN DN BN DN BN B BN B
L BN BN BN IR BN B N B N N , .
& & & & B & KNS AR Ry T
*r T 1 % R EFEE -
[ B BN BN B BN I B B BN BN BN BN
* 4 % R -
LI B B B B I B B B BN BN BN
T T 9T FEF T REFEEFER N B
(BN BN BN BN BN BN BN BN BN BN BN BN B -
L BN BN BN BN BN B N BN BN N
& & & & & & K & & K 7 AN
*F T 1 %R EEE

IIIlIiI.I‘I.-.-‘-.-h‘ L
idid.iiiiii'.iii.is-}
lililililili-i.‘-‘iﬁlil '
i_-_i-_i.-i_-_l_-_l_--_'_-_”-%-_l.-_i

R 22

L]

L BN BN BN IR BE BN N BN BN N .
& & & & & K & & K 7 AN

LR L DR DR L IR O 2 AR L N
[ B BN BN B BN B B BN BN BN BN BN
*+ 4 RS -
LI B B B B DN DN BN B B NN B N
T T 9T ¥ F T EREETRFRER -
[ BN BN BN BN BN DR BN BN BN BN BN IN B Y
LN B BN BN B BN BN BN BN N AN
& & & & & K & & K 7 AN .
*F T 1 % R EREE
TR F R R FFRRF R A EDN .
& & & & bbb .

LI B B B B I B B B BN BN BN

L.—.-.-.l.-.-.l.-.-.-..-.-.

900

10

0 Fig. 11B

Fig. 11A

10

20

50

40




U.S. Patent Aug. 28, 2012 Sheet 12 of 14 US 8,250,798 B2

10

38 38
40 37 37

38

30

50 50

20 20 20

Fig. 12



U.S. Patent Aug. 28, 2012 Sheet 13 of 14 US 8,250,798 B2

42 37



U.S. Patent Aug. 28, 2012 Sheet 14 of 14 US 8,250,798 B2




US 8,250,798 B2

1
FRAME BACK RETAINER

CROSS REFERENCE TO RELATED
APPLICATION

This non-provisional patent application 1s related to and

claims priority from earlier filed, U.S. Provisional Patent
Application No. 61/235,036 filed Aug. 19, 2009, all of which

1s 1ncorporated herein by reference.
10

BACKGROUND OF THE INVENTION

The present invention relates to multi-use frame hardware
and methods of manufacturing the same. In the multi-use
frame 1ndustry, there are various types ol multi-use frame
hardware which includes turn buttons for maintaining a frame
back inside a multi-use frame with a photo or artwork sand-
wiched therebetween.

The present invention relates to turn button hardware. Prior 5
art turn buttons are typically tab-like structures that are
attached to a multi-use frame back. The tabs are pivotally
attached to the back so that they may pivot in place. The free
ends of the turn button tabs, when 1n a locked position, reside
within a groove 1n the multi-use frame to secure 1t in place. 25
When pivoted to an open position, the tabs are no longer
engaged with the frame so the multi-use frame back can be
freely removed to gain access to the back of the multi-use
frame 1tself to 1nsert or remove a picture therefrom. Also, a

turn button can be attached to the multi-use frame itself and 30
pivoted or bent to communicate with the multi-use frame
back.

As 1llustrated in FIGS. 1-2, prior art turn buttons are typi-
cally attached to the multi-use frame back by a rivet or stmply
punched therethrough. This attachment dictates the pivoting 35
tension of the turn button itself. For example, a very secure
rivet connection will result 1n a very tight turn button making,
it very difficult to turn for the user of the frame. A loose
attachment makes 1t easier to manipulate the turn button but
the connection will also be loose making a poor locking 40
connection and/or making it possible for the turn button to fall
off of the multi-use frame back completely.

Sometimes, the turn button may fail to reliably and pre-
dictably secure the frame back to the frame for a variety of
reasons. On occasion, the frame back 1s made of material, 45
such as soit cardboard, lacking suificient strength to properly
retain the turn button therein. Upon installation, the rivet may
be improperly tlared allowing the turn button to disengage.
Also, aconsumer may not properly place the turn button in the
correct position to secure the frame back to the frame. 50

Therelfore, there 1s a need for a repetitive, reliable, and
predictable way of securing the frame back to the frame to
prevent disengagement of the frame back from the frame.
Also, there 1s a need for securing the frame back to the
multi-use frame which 1s convenient and easy to use for a 35
consumer.

15

BRIEF SUMMARY OF THE INVENTION

The present invention preserves the advantages of existing 60
frame back retainers while providing new advantages not
found in currently available frame back retainers and over-
coming many disadvantages of such currently available
frame back retainers. The present invention provides a frame
back retainer for multi-use frames which provides a repeti- 65
tive, reliable, and predictable way of securing the frame back
to the frame to prevent disengagement of the frame back from

2

the frame. Also, the frame back retainer secures the {frame
back to the multi-use frame which 1s convenient and easy to
use for a consumer.

The frame back retainer includes a tab-like structure and a
fastening structure which 1s secured to a frame back of a
multi-use frame. The multi-use frame may be selected from a
group consisting of digital picture frames, picture frames, and
frame for displaying documents, photographs, or other mate-
rials. The multi-use frame includes a front and rear portion of
the frame and a frame back. The frame back 1s positioned
within the rear portion of the frame. The tab-like structure 1s
mounted to the frame back. In one embodiment, the tab-like

structure 1s pivotally mounted to the frame back for pivotal
movement about an axis.

The tab-like structure defines an aperture at a first end and
defines a graduated ramp portion at a second end. The gradu-
ated ramp portion 1s tapered on both ends of the ramp portion
to allow engagement of the ramp portion within the kert from
either a left or right direction or clockwise or counterclock-
wise. The tab-like structure includes at least one securing arm
depending from the tab-like structure near the aperture. The
graduated ramp portion of the tab-like structure frictionally
engages a frame kert between the frame and the fame back to
secure the frame back in place when the tab-like structure
pivots or rotates relative to the frame back.

In addition, the tab-like structure includes an angular offset
portion between the graduated ramp portion and the aperture
to allow the graduated ramp portion to frictionally engage the
frame kert without requiring assistance of additional layers of
material. Also, the tab-like structure has a raised portion near
the graduated ramp portion for manipulation by a user’s fin-
gers to move the tab-like structure to the leit or to the right.

The fastening structure 1s positioned through the aperture
of the tab-like structure and mounted to the multi-use frame.
In one embodiment, the tab-like structure defines a recessed
area along an outer periphery of the aperture for recerving the
fastening structure. The fastening structure defines a raised
pedestal profile from a surface of the multi-use frame for
allowing rotation of the tab-like structure relative to the fas-
tening structure. The at least one securing arm engaging an
outer edge of the fastening structure to rotatably attach the
fastening structure to the tab-like structure.

In operation, the user rotates the tab-like structure relative
to the fastening structure about an axis to engage or disengage
the graduated ramp portion within the frame kert of the multi-
use frame to secure the frame back to the frame.

It 1s therefore an object of the present invention to provide
a frame back retainer with repetitive, predictable, and simple
securing of a frame back to a multi-use frame.

It 1s a further object of the embodiment to provide a frame
back retainer with a tab-like structure having a raised ramp
portion to frictionally engage within the multi-use frame for
securing the frame to the frame back.

Another object of the embodiment 1s to provide a frame
back retainer with an angular offset portion offset portion to
spring-bias the tab-like structure and allow the graduated
ramp portion to Irictionally engage the frame kerf without
requiring assistance of additional layers of material.

Another object of the embodiment 1s to provide a fastening
structure defining a raised pedestal profile from a surface of
the object for allowing rotation of the tab-like structure rela-
tive to the fastening structure.

Other objects, features and advantages of the mmvention
shall become apparent as the description thereol proceeds
when considered 1n connection with the accompanying illus-
trative drawings.
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3
BRIEF DESCRIPTION OF THE DRAWINGS

The novel features which are characteristic of the frame
back retainer are set forth in the appended claims. However,
the frame back retainer, together with further embodiments
and attendant advantages, will be best understood by refer-
ence to the following detailed description taken 1n connection
with the accompanying drawing Figures.

FIG. 1 1s a perspective view of a prior art turn button
engaged within a kerf of a frame;

FIG. 2 1s a perspective view of a prior art turn button
disengaged from a kerf of a frame;

FIG. 3 1s a top view of the frame back retainer constructed
in accordance with the teachings of the present invention;

FI1G. 4 15 a top side view of the frame back retainer of FIG.
1

FIG. 5 1s a rear view of the frame back retainer of FIG. 1;

FIG. 6 1s a top view of the frame back retainer of FIG. 1
with the frame back retainer in a disengaged position;

FIG. 7 1s a top view of the frame back retainer of FIG. 1
with the frame back retainer in a engaged position within a
kerf of a frame:;

FIG. 8 1s a top view of the frame back retainer of FIG. 1;

FI1G. 9 1s a bottom view of the frame back retainer of FIG.
1

FI1G. 10 1s a side bottom view of the frame back retainer of
FIG. 9;

FIG. 11A 1s a top view of FIG. 1 with the frame back
retainer in an engaged position within the kert of the multi-
use frame;

FIG. 11B 1s a top view of FIG. 1 with the frame back
retainer 1n a disengaged position from the kerf of the multi-
use frame:

FIG. 11C 1s a side view of the frame back retainer of FIG.

1

FIG. 12 1s a top view of multiple frame back retainers
illustrating various stages of construction; and

FIG. 13 1s a bottom view of multiple frame back retainers
of FIG. 12 1llustrating various stages of construction;

FIG. 14 A 1s a top view of an alternative frame back retainer
having an angular offset and a side view of the frame back
retainer having an angular offset portion; and

FIG. 14B 1s a perspective view an alternative embodiment
of the frame back retainer having an angular offset portion.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now generally to FIGS. 3-14, the frame back
retainer 10 of the 1nstant invention 1s 1llustrated. The present
invention provides a frame back retainer 10 with a ramp
portion 20 or ramp Iriction pad that provides a repetitive,
reliable, and predictable way of securing a frame back 800 to
a multi-use frame 900 to prevent disengagement of the frame
back 800 from the frame 900. In addition, the present inven-
tion provides the frame back retainer 10 for securing the
frame back 800 to the multi-use frame 900 which 1s conve-
nient and easy to use for a consumer.

Referring generally to FIGS. 3-14, the present invention
discloses a frame back retainer 10 that 1s superior to known
retainers by being far superior in construction and ease of use.
Referring to FIG. 3, the frame back retainer 10 includes a
tab-like structure 30 or pivoting tab and a fastening structure
40 which 1s secured to a frame back 800 of a multi-use frame
900. The tab-like structure 30 or prvoting tab has a rectangular
shape or other desired shape and defines an aperture 37 for
receiving a fastening structure 40 at a first end and defines a
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4

ramp portion 20 or ramp Iriction pad at a second end. In one
embodiment, a surrounding area of the aperture 37 1s config-
ured to seat the fasteming structure 40—such as a swivel
rosette fastener element 42 with a tiered or raised pedestal
profile 44. The surrounding area of the aperture 37 i1s a
recessed region 38 to securely seat a swivel rosette fastener
clement 42 with a raised or tiered pedestal profile 44.

The tab-like structure 30 1s mounted to the frame back 800.
In one embodiment, the tab-like structure 30 1s pivotally
mounted to the frame back for pivotal movement about an
axis. The tab-like structure 30 defines an aperture 37 at a {irst
end and defines a ramp shaped portion 20 or friction pad at a
second end. In one embodiment, the ramp shaped portion 20
defines a graduated and raised profile with an arctuate or
radial shape. Both left end 22 and right end 24 of the ramp
friction pad 20 define a graduated or inclined surface to facili-
tate the mserting of the ramp friction pad 20 within a kert 902
between the frame back 800 and the frame 900 from either a
clockwise or counter-clockwise direction. In a preferred
embodiment, the ramp friction pad 20 or ramp portion pro-
vides sullicient height to frictionally fit within the kert 902.
Of course, the ramp Iriction pad 20 may be adjustable for
height, width, and graduation at opposite ends depending
upon the size of the kert 902, desired frictional fit, and resis-
tance.

In another embodiment, the ramp friction pad 20 1s tapered
on both ends of the ramp friction pad 20 to allow engagement
of the ramp friction pad 20 or ramp portion within the kerf 902
from either a left or rnght direction or, alternatively, clockwise
or counterclockwise. The ramp portion 20 of the tab-like
structure 30 irictionally engages a frame kerf between the
frame 900 and the frame back 800 to secure the frame back
800 in place when the tab-like structure 30 pivots or rotates
relative to the frame back 800.

The tab-like structure 30 includes at least one securing arm
32, 34, 36 depending from the tab-like structure 30 near the
aperture 37. The securing arm 32, 34. 36 1s curled over or bent
to securely engage a surface of the fastening structure 40. In
a preferred embodiment, the tab-like structure 30 includes
three securing arms 32, 34, 36. The number of securing arms
32, 34, 36 15 adjustable depending upon a fastening structure
40 and size of the aperture 37.

Also, the tab-like structure 30 has a raised portion 50 or
operating knob near the graduated ramp friction pad 20 for
mampulation by auser’s fingers to move the tab-like structure
30 to the left or to the right. In one embodiment, the raised
portion 30 1s an operating knob 50 with a raised profile. In a
preferred embodiment, the operating knob 50 defines a
peripheral square or rectangular shape with a centrally raised
portion similar to a pyramid-like structure. The operating
knob 50 serves more than one purpose. The first purpose of
the operating knob 50 1s to provide a user a substantially
raised surface for moving the tab-like structure 30 from an
engaged to a disengaged position within the kert 902 of the
frame 900. The second purpose of the operating knob 50 1s to
act as a stabilizer or spacer for smoothly coiling product 1n
parallel to rosette element or fastening structure 40 during the
manufacturing or coiling process.

The second component of the frame back retainer 10 1s the
fastening structure 40. The fastening structure 40 1s posi-
tioned through the aperture 37 of the tab-like structure 30 and
mounted or firmly attached, permanently or temporarnly, to
the frame back 800. To facilitate the fastening structure 40
securing within the aperture 37, the tab-like structure 30
defines a recessed area 38 (FIG. 12) along an outer periphery
of the aperture 37 for receiving the fastening structure 40. In
one embodiment, the fastening structure 40 includes the
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swivel rosette fastener element 42 having a plurality of prongs
which are secured into the material of the frame back 800 and
a raised or tiered pedestal 44 extending above the frame back
800. The fastening structure 40 defines a raised pedestal pro-
file 44 from a surface of the frame back 800 for allowing
rotation of the tab-like structure 30 relative to the fastening
structure 40.

Securing rosettes to multi-use frame backs of various mate-
rials need not be discussed herein as they are known 1n the art.
However, 1t 1s contemplated that the fastening structure 40
may also be a flared cylinder or other fastener capable of
securing the tab-like structure 30 to the frame back 800 while
allowing a raised, pedestal profile 44 above the surface of the
frame back to provide suilicient clearance between the tab-
like structure 30 and a surface of the frame back 800. At least
one securing arm 32, 34, 36 1s bent over or cured to engage an
outer edge of the fastening structure 40 to rotatably attach the
fastening structure 40 to the tab-like structure 30.

The fastening structure 40 further includes a raised or
tiered pedestal profile 44 from a surface of the frame back 800
tor allowing rotation of the tab-like structure 30 relative to the
fastening structure 40. The pedestal profile 44 provides addi-
tional separation between the surface of the frame back 800
and the tab-like structure 30 to prevent degradation of the
frame back 800. In addition, the raised or tiered pedestal
profile 44 of the fastening structure 40 provides a resistant
force to the raised ramp friction pad 20 or ramp portion when
it 1s engaged within a kerf 902 or peripheral groove of the
frame 900. Also, the raised or tiered pedestal profile 44 allows
a user an ability to easily mampulate the tab-like structure 30
from an engaged to a disengaged position within the kert 902
of the frame 900.

The fastening structure 40 1s attached to the frame back 800
which 1s made of materials having different structure, form.,
thickness, and density. Depending upon the material used n
the frame back 800, the fastening structure 40 may be
selected, separate and apart from the tab-like structure 30, to
provide a secure connection between the frame back 800 and
the tab-like structure 30. The fastening structure 40, being a
separate piece or component, from the tab-like structure 30
allows the frame back retainer 10 to adapt to the type of frame
900, s1ze of the kert 902, materials used 1n the frame back 800,
desired friction fit of the tab-like structure 30 within the kerf
902, and a multitude of other factors which affect the ability
to retain the frame back 800 to the frame 900.

In operation, the user rotates the tab-like structure 30 rela-
tive to the fastening structure 40 about an axis to engage or
disengage the graduated ramp portion 20 within the frame
kerf of the multi-use frame to secure the frame back to the
frame. In operation, a user manipulates the operating knob 50
to rotate the tab-like structure 30 relative to the fastening
structure 40 about an axis to engage or disengage the ramp
triction pad 20 or ramp portion within the kert 902. Referring
to FIG. 11 A, when the tab-like structure 30 1s engaged within
the kert 902 or peripheral groove of the frame 900, the ramp
friction pad 20 1s frictionally fit within the kerf 902 to prevent
the removal of the frame back 800 from the frame 900. Refer-
ring to F1G. 11B, when the tab-like structure 30 1s swiveled or
moved out of the kert 902, the ramp friction pad 20 1s removed
from the kert 902 and the frame back 800 can be removed
from the frame 900.

Referring to FIGS. 12 and 13, the frame back retainer 10 of
the present mvention can be manufactured 1 a number of
different ways. As illustrated, a plate and tab-like structure 30
are shown 1n various stages of completion. In one embodi-
ment, the material used in the frame back retainer 10 1s

0.022"-0.024" thick steel which 1s pre-painted to a desired
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color. The frame back retainer 10 will be presented 1n a strip
form of coil-feedable frame back retainers that 1s adapted for
use with a four head application machine. Preferably, a coil
ted strip of material 1s provided to facilitate continuous mass
production of frame back retainers 10 on the frames. The
frame back retainer 10 may be manufactured “bandolier”
style for economic installation by single or multi-head equip-
ment. The frame back retainer 10 can be parted from the
“bandolier” reading and installed in diverse backing mater:-
als, such as cardboard, mdf, corrugated, and plastic. Alterna-
tively, devices can be formed from individual blanks.

Referring to FIGS. 14A and 14B, an alternative embodi-
ment of the frame back retainer 10A 1s 1llustrated. The tab-
like structure 30A includes an angular offset portion 31A
between the graduated ramp portion 20A and the aperture
37A to allow the graduated ramp portion 20A to frictionally
engage the frame kerf 902 without requiring assistance of
additional layers of material. For example, 1n one embodi-
ment, the angular offset portion 31A of the tab-like structure
30 1s offset 0.080 inches as illustrated in FIG. 14B. Of course,
it 1s contemplated that the angular oifset 31 A may be adjusted
according to the size of the kert 902 and the ramp portion 20A
to provide a more secure connection between the frame back
800 and the frame 900. As a result of the angular offset portion
31A, the tab-like structure 30A has spring-bias to facilitate
engagement within the kerf 902 of the frame 900. In one
embodiment, the tab-like structure 1s spring-biased upwardly.
By offsetting the tab-like structure 30A, a user may use the
frame back 800 and the frame 900 with or without matting
materials due to the spring-bias of the tab-like structure 30A.

The multi-use frame 900 may be selected from a group
consisting of digital picture frames, picture frames, and frame
for displaying documents, photographs, or other materials.
The multi-use frame 900 includes a front and rear portion of
the frame and a frame back 800. Typically, the frame back 900
1s positioned within the rear portion of the frame 900.

The frame back retainer 10 has a number of advantages
over the prior art. First, the frame back retainer 10 includes a
ramp Iriction pad 20 or ramp portion which gradually guides
the tab-like structure 30 1into the kert to prevent the removal of
the frame back 800 from the frame 900. Second, the frame
back retainer 10 includes a tab-like structure 30 or pivoting
tab which rotates or swivels about a fastening structure 40
having a raised pedestal 44 that 1s firmly implanted into the
frame back 800 to prevent the release of the fastening struc-
ture 40 from the frame back 800 over time. Third, the frame
back retainer 10 includes an operating knob 30 to allow the
user to engage or disengage the retainer and also to stabilize
the retainer 10 during the manufacturing process. Therefore,
the frame back retainer 10 provides a reliable and durable
closure which can be adapted to a variety of multi-use frames.

It would be appreciated by those skilled in the art that
various changes and modifications can be made to the illus-
trated embodiments without departing from the spirit of the
present invention. All such modifications and changes are
intended to be covered by the appended claims.

What 1s claimed 1s:

1. A retainer for a multi-use frame, comprising:

a tab-like structure defining an aperture at a first end and
defining a graduated ramp portion at a second end, the
tab-like structure including at least one securing arm
depending from a surface of the tab-like structure near
the aperture;

a fastening structure positioned through the aperture of the
tab-like structure and attached to the multi-use frame,
the fastening structure defining a raised pedestal profile

from a surface of the object for allowing rotation of the




US 8,250,798 B2

7

tab-like structure relative to the fastening structure, the
at least one securing arm engaging an outer edge of the

fastening structure to rotatably attach the fastening
structure to the tab-like structure; and

wherein a user rotates the tab-like structure relative to the
fastening structure about an axis to engage or disengage
the ramp portion within the multi-use frame.

2. The retainer of claim 1, wherein the tab-like structure
includes an angular oifset portion between the graduated
ramp portion and the fastening structure to spring-bias the
tab-like structure.

3. The retainer of claim 1, wherein the tab-like structure has
a raised portion near the graduated ramp portion for manipu-
lation by a user’s fingers.

4. A multi-use frame, comprising:
a frame and frame back;

a frame back retaining mechanism mounted to the frame
back, the retaining mechanism including a tab-like
structure defining an aperture at a first end and defining
a graduated ramp portion at a second end, the tab-like
structure including at least one securing arm depending
from a surface of the tab-like structure near the aperture;

a Tastening structure positioned through the aperture of the
tab-like structure and mounted to the frame back, the
fastening structure defining a raised pedestal profile
from a surface of the object for allowing rotation of the
tab-like structure relative to the fastening structure, the
at least one securing arm engaging an outer edge of the
fastening structure to rotatably attach the fastening
structure to the tab-like structure:; and
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wherein a user rotates the tab-like structure relative to the
fastening structure about an axis to engage or disengage
the ramp portion within a frame kerf between the frame
back and the frame.

5. The retainer of claim 4, wherein the tab-like structure
includes an angular offset portion between the graduated
ramp portion and the fastening structure to spring-bias the
tab-like structure.

6. Theretainer of claim 4, wherein the tab-like structure has
a raised portion near the graduated ramp portion for manipu-
lation by a user’s fingers.

7. A retainer for a multi-use frame, comprising;:

a tab-like structure for retaining a frame back to a multi-use

frame having a first end and a second end;

a fastening structure positioned through an aperture at the
first end and pivotally mounted to the frame back of the
multi-use frame for pivotal movement about an axis, at
least one or more securing arms depending from a sur-
face of the tab-like structure along a periphery of the
aperture, the at least one securing arm engaging an outer
edge of the fastening structure to allow pivotal move-
ment of the tab-like structure;

the second end of the tab-like structure defining a means for
engaging a {frame kerf of the multi-use frame to secure
the frame back to the multi-use frame;

wherein a user moves the tab-like structure relative to the
fastening structure to engage or disengage the means for
engaging the frame kert of the multi-use frame.

8. The retainer of claim 7, wherein the tab-like structure

defines a recessed area along an outer periphery of the aper-
ture for receiving the fastening structure having the raised

pedestal profile.
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